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MECHANICAL  MODIF ICAT IONS OF THE BESSEMER 
PLANT :NECESSARY T(} ADAPT [T TO THE ECONOMICAL  
WORKING ()F THE BASIC PROCESS. 
Bv WII,LIAM M. HENDERSON, M.E. 
The most difficult probleni which has presented itself' ill the soluti0r¢ 
of the basic process is undoubtedly the vulnerable character of the 
refractory lining of' tile converter. The importance of' having some 
prompt, unlaborious way of renewing the linings will be best under- 
stood by referring to the t~wt hat while a converter for conducting the 
ordinary Be~emer process requires renewal about every three months, a
converter for the hasic process requires renewal about every sixty hours, 
and as the relining of snch a converter occupies from fifteen to twenty 
hours, the quicker it is cfibctt, d the better fi)r the output and the 
cheaper for the product. 
Of the methods which have been proposed, one is to double the 
entire converting plant, and do all the repairs to the converters and 
reline them where they st.rod ; but this is obviously very costly, both 
as regards outlay and waste of room ; it is besides exceedingly incon- 
venient. The primary object of the converting department being t(> 
produce ingots, is not the place to repair refractory linings. When- 
ever a vessel is unfit fbr steel making itshould be removed at on(~ out 
&the way and replaced by another eady to continue the work, in the 
same way as the ladles and vessel bottoms arc at present handled. 
The sam~ may be said of striliping the ingots aider the moulds are 
filled. They should be taken out of the converting department at 
once to a stripping room fhrnished with suitable cranes and other 
hydraulic appliances pecially arranged for the purpose, doing away 
with all the  confhsion now existing and t)rought al)ont by stripping 
the ingots in the pits in fi'ont of' the converters, eriously interihring 
with the business ot' making steel, a matter which should bcseparated 
completely from the work of repairs, etc. 
Another plan proposed is to replace ach entire (~nvcrter by lifting it 
bodily out of its trunnion bearings by a powerihl overhead traveling 
crane and conveying it away to the repair shop, and bringing another 
in working condition by the same means to take its place. 
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It is apparent his must be an exceedingly slow and tedious opera- 
tion. First removing the heavy nuts from the pillow block caps, then 
the caps themselves, and then bringing the carriage of the traveling 
crane directly over the converter so as to lift it squarely out of its 
bearings, and making ihst a chain capable of lifting thirty tons ; the 
time consumed in taking it away, depositing it, casting loose and 
repenting, in an inverse manner, all these operations with the repaired 
one will not show very favorably for this method. I am informed this 
arrangement is in actual use in Europe and has been patented in this 
country. 
We now pass to the method proposed by the late Alexander L. 
ttolley, which consists in removing the shell of the converter (the 
wrought iron egg-shaped vessel containing the refractory l ining)by 
lowering it out of the trunnion ring. When it is desired to replace a 
worn-out lining, the shell is cast loose from the cast iron ring or belt 
which carries the trunnions, by knocking out about a dozen keys from 
the 2½-inch vertical bolts, which bind the shell to the ring ; the con- 
verter is first turned nose down, and a powerful hydraulic lift, situated 
immediately under the centre of the converter is raised to receive the 
shell, which is then lowered out of its ring until it rests on end upon 
a tbur-whecled truck running on a railway beneath ; in' this condition 
the shell is conveyed to the repair shop and replaced by another by 
the same menns, each shell having an individual truck provided ibr 
its use. I t  was found that this arrangement required the converter to 
be hung about 20 feet above the general ground level in order to give 
room to lower the shell out of the trunnion ring and to remove it 
laterally, requiring a second hydraulic rane and ladle in order to get 
the charge down to the working level. 
To obviate this difficulty Mr. Holley took out a subsequent patent 
for removing the pillow block caps, disconnecting the shell as before~ 
and hoisting the entire trunnion ring, by tackle, clear over the top of 
the converter, so that the shell could be removed laterally without 
being lowered. Here we fall back again, encountering some of the 
objections found in plan number two, and it must be admitted dis- 
mantling a red-hot converter where it stands is not a commendable 
feature. 
Such is the history of the appliances devised tbr removing the 
linings of  converters adapted to the basic process, up to the time the 
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writer obtained a patent for the same purpose, which will now be 
briefly described. 
Fig. 3. , 
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Figs. 1 and 2 of the accompanying engravings how a side elevation 
and plan of this improvement, in which A is the converter, substan- 
tially the same a~ other converters. The improvement consists in 
turning the ordinary pillow blocks, in which the converter trun- 
nions revolve, into flanged wheels, BB, by means of which the con- 
verter may be run in and out of working position for use and tbr 
repairs, the track consisting of the girders, CC, usually provided, and 
they may be arranged to communicate with such sidings or turnouts 
as may be tbund necessarv to provide room in the repair shop fi)r their 
reception. When the converter is in working position the flange 
wheels are confined between fixed stops, KK, OR the girder, and 
removable chocks, LL, secured by keys and bolts as shown; the 
wheels, thus secured, become to all intents and purposes pillow blocks, 
as before, in which the trunnions can revolve when the converter h~ 
to be tilted ; this tilting of the converter is accomplished by tt)e uslml 
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rack and pinion motion, operated by a hydraulic ylinder not shown 
on these cuts. 
The power truck, D, for traversing the converters, is provided with 
two axles, each having a pair of flanged wheels, RR,  which follow 
the same track as that provided for the converter ; a spur.wheel, keyed 
on each axle, gears into a pinion on a shaft carried by suitable frames 
secured on the truck, provided at each end with a crank handle. The 
side beams, dd, of the truck, project from each end of the same, and 
are arranged to abut against prqjections, ~,e, on the converter, a hook, f, 
on the latter being adapted for coupling by a link to a pin in the 
truck, a rigid connection being eiihcted by means of the lever, N, 
which is pivoted to the truck. Thus by ibrcing the lever in the direc-' 
tion of the arrow the truck nmst be made to bear hard against the 
projections, ee, before the coupling pill can drop into its place. When 
~he truck is thus coupled to the converter it forms with it a vehicle 
which may readily be wheeled away. 
The diameter of the converter wheels to suit the present height of 
trunnions above the girders would be about 30 inches. The diameter 
of the tram wheels may be the same, and the same diameter will 
answer for the gear wheels. Driving pinion 5~ diameter, 12 teeth ;
diameter of gear wheels 30 inches, 63 teeth, 1½ pitch, 3½ face; pro- 
portion of gearing 5 to 1 ; leverage of crank over pinion 5"44. With 
two men stationed at the cranks, each exerting 18 pounds against he 
handles, we have 18 lbs. X 5"44 ~ in round nulnbers, 100 lbs. X 5 
(proportion of gearing) ~--- 500 lbs. X 2 men ~ 1000 lhs. I f  the 
initial resistance to be overcome to start the load is taken at the fair 
allowance of, say, 20 lbs. per ton, the force here expended would be 
equivalent to moving a ~ converter weighing 50 tons, and as the con- 
verter would weigh, empty of" metal, and with the bottom removed, 
about 30 tons, a fair margin is left for those obstacles in the way 
which no amount of calculation can provide tbr. At 16 revolutions 
of handle, the ear conveying the converter would travel 24 feet 6 
inches in one minute. By arranging friction rollers between the 
journals of the trunnions and their bearings, as in Fig. 3 the friction 
may be very greatly reduced. The friction of trunnion journals in 
their bearings being a species of sliding friction, following a circular 
path instead of a plane, the coefficient is slightly different, but suffi- 
ciently analogous that the ibllowing experiment may be accepted as ~L 
tair exponent of what would follow by the use of friction rollers. 
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I took two smooth planed surfaces, wiped clean (vith oily waste, the 
upper weighing 363 lbs., to which was attached a cord leading over a 
pulley; it took a weight of 62 lbs. on the end of the cord to move the 
plate by sliding, about ~ of the weight. I then placed fourteen one- 
inch smooth rollers 7} inches long in contact with each other, similar 
to the sketch, under each end ; the plate was then moved 1)y 3½ lhs., 
the 100th part about of the load, and by comparison, about'the ~ part 
of what was required ibr sliding. 
The effect of fi-iction rollers ill lessenimr tile friction of the t run-  • • . . . . .  ~~ 
mons ot a converter m their bearings is ot such a marked character 
that I would strongly re('ommend their use even to existing converters; 
the ponderous hydraulic cylinder now necessary to revolve the con- 
verter could be replaced by one of nmeh smaller dimensions. From 
this it will be seen that by the use of friction rollers the three required 
to transport a couverter may be greatly reduced, and by their use it is 
plain the very largest ('onvcrter possible to be made or used could be 
handled with ease.i 
The more prominent advantages claimed for this method of renew- 
ing the linings of (,onverters for the basic process over the removahle 
shell system are as tbllows :
1. I t  dispenses with the necessity of having the converter aised to 
the impracticable height of about 20 t~et above the general ground 
level• 
2. I t  dispenses with the ne(.essiff of having a special hydraulic lift, 
extra powerfid and long stroke, for raising and lowering the shells. 
3. It  dispenses with the necessity of having an intermediate ladie 
and crane between the converter and the ingot ladle to get the charge 
down to the working level• 
4. I t  removes the converter track completely away from the debris 
and great acculmdation of slag thrown off by the basic process and 
the refuse dumped below at the end of each heat. 
5. I t  provides room underneath the converter fi)r the introduction 
of the gas nmin, and pil)es to rapidly dry the converters after relining. 
6. The converter being made to connect again with a hydraulic 
cylinder and rack in the rel)air shop, is as manageable undergoing 
relining and repai?s as when working. I t  can be turned round to 
any desired position, greatly tileili~ating relining and repairs. 
7. Another advantage is the ease and rapidity with which .t con- 
verter can be set free ibr removal, and replaced by another in working 
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condition~ by the simple removal of two chocks, which lock the wheels 
in working position, reducing the labor to be done in the coverting 
departmen~ on a red hot vessel to the minimmn. 
Steelton, June 10, 1882. 
ON THE PREVENTION OF F IRES  IN THEATRES.  
By C. JOHn" HEXA)IER. 
[A paper ead at the Stated Meeting of the Franklin Institute, held June 21, 1882.] 
(Concluded from page 134.) 
But plugs should not be solely relied upon for protection in theatres, 
from the fact that their usefulness depends entirely upon the courage 
of the employ6s. I t  is too much to ask a man to stand and fight fire 
when he knows that there is a tinder-box between himself and safety, 
and that at any moment a drifting spark may cut off his only chance 
of escape. Sometimes such heroes do exist, .who pay for their bravery 
with their lives, but these are only warning examples to othel~ not to 
risk their own in similar efl%rts. 
In this case we must again take our resort to automatic means, and 
ibr this purpose automatic sprinklers, which have been in use in mills 
for some time, would be of great value. 
As a plentiful supply of water is not always at hand, and as steam- 
pumps frequently get out of order, large reservoirs should be placed on 
top of theatres. These should be placed on top of the auditorium and 
not in the rigging-loft The stage, as the most inflammable part, 
being generally ignited first, would (if the reservoirs were placed on it) 
deprive the remainder of the building of water. 
In order to keep the water in these tanks from freezing, tile exhaust- 
steam pipe of the engine should be made to pass through it ; or, as this 
is not always convenient, it should be mixed with salt (salt water hav- 
ing a lower freezing-point than pure water). The addition of salt 
would also have the wholesome ffect of preventing the formation of 
algae (the green slilne fi)nnd on ponds and other still water), which 
are obnoxious by their smell and bv the tendency they have of closing 
the pipes. 
Every theatre should have a fire brigade consisting of at least five 
